Introduction
The economic downturn of the recent global financial crisis has affected all regions of the world, but was particularly salient in sub-Saharan Africa. However, there has been a consensus that the effect of the crisis has been minimal on the Middle East in comparison to other parts of the world (World Bank 2009; ILO 2009 ). Nevertheless, minimal data have been available to appropriately analyze the labor markets of specific economies in the region during this period. This paper aims at filling this gap in the empirical literature.
The main objective of this paper is to investigate the labor market outcomes and dynamics during the 2007-2009 period, in-one of Middle East countries-Egypt. Particular attention is given in this paper to investigate the dynamics of informality of employment during this period. The paper also explores how women and youth weather on the Egyptian labor market during economic downturns.
Egypt was hit hard by the food and energy price shocks in early 2008, which were soon followed by the world financial crisis. Even before this crisis period, the Egyptian labor market had some of the highest unemployment rates in the world, combined with high rates of informal employment, particularly among women and youth. Those labor market challenges were the combined effect of a pronounced youth bulge, a period during which the proportion of youth in the population increases significantly compared to other age groups, as well as a legacy of many years of guaranteed public employment to secondary school and university graduates, which had come to a sudden end (Population Council 2010) . With relatively healthy growth rates in the years prior to 2006, the Egyptian employment situation began to see some improvements; however, the employment challenge, especially among youth, remained at the top of the policy agenda (Assaad and Roushdy 2007) .
This paper uses the quarterly labor force surveys for the period 2007 to 2009. The availability of quarters of data in 2009 provides an excellent opportunity to obtain an up-to-date assessment of the evolution of the labor market before and after this period of economic downturns.
The results of the paper show that there was no substantial change in the Egyptian labor market during the 2007-2009 period. The findings provide supportive evidence to the ongoing consensus of the minimal effect of the economic downturn on the Middle East. Despite those minor changes on the overall labor market outcomes, particular subgroups of workers were more vulnerable than others during this period. Youth, less educated and female workers were more likely to bear the brunt of this economic downturn. These results also confirms with the historical experience often documented in previous crisis literature.
This paper is organized in six additional sections. Section 2 gives a brief background on the structural, economic and regulatory changes that took place in Egypt in the last decades. Section 3 reviews the theoretical and empirical literature on the labor market effects of an economic downturn. Section 4 presents the data sources and the definitions of key labor market indicators used in the analysis section of the paper. Section 5 documents the labor market outcomes during the 2007-2009 crisis period, while Section 6 investigates how different subgroups of workers adjusted during this period. Section 7 concludes the paper.
Background 2.1 Economic and Structural Changes in Egypt before the Financial Crisis
Following the guaranteed employment scheme of the 1960s, the Egyptian public sector was the main creator of employment opportunities and typically the preferred sector by most new entrants to the labor market. By the mid 1970s, the role of government started to decline in favor of the private sector. The open door policy of this period lead to substantial economic growth, due to the increasing revenue from petroleum exports, Suez Canal dues, remittances by labor migrants to Gulf Countries, as well as the massive increase in foreign grants and aid. However, after a period of economic growth, in the late 1980s and early 1990s, the economy suffered from serious internal and external imbalances, which were evident in the slowing economic growth, high unemployment, rising inflation, widening fiscal and external deficits and mounting external debt (Attia 2009 ). The implementation of the Economic Reform Structural and Adjustment Program (ERSAP) in 1991, with the World Bank and IMF, managed to reduce these macroeconomic imbalances and return the Egyptian economy to a growth path. Economic reforms have curbed new employment opportunities in the public sector and initiated a privatization program of existing public enterprises, but the size of the private formal sector, although growing fairly rapidly, has continued to be small. Additionally, the trade liberalization, following the ERSAP, led to the contraction and closure of the formal enterprises that were unable to compete with the cheap imports (Mokhtar and Wahba 2002) .
After a period of fairly healthy growth following the economic reform and stabilization program, the Egyptian economy experienced a slowing trend from the late 1990s to 2004. In 1998/99, the Egyptian economy was hit by a series of exogenous shocks, leading to a five-year period of slower growth. The most important exogenous shocks to hit the Egyptian economy at that time were the collapse of the East Asian financial markets of 1997, which caused a slowdown in the whole world economy, the Luxor terrorist attack in November 1997, which had disastrous consequences on Egypt's tourism industry for several years, and the sharp decline in oil prices in 1998. This series of exogenous shocks adversely affected foreign and domestic investment, tourism revenues, and the number of Egyptian migrants abroad, 2 which in turn led to high rates of unemployment and unutilized resources. These adverse shocks were later compounded by the regional and global fallout of the September 11, 2001 terrorist attacks and the war on Iraq in 2003.
The Egyptian economy began recovering from this series of shocks in 2004, and the growth rate has increased every year since then reaching a Growth Domestic Product (GDP) growth rate of 7.2 percent in 2007/08. However, due to the food and energy price shocks in early 2008 followed by the world financial crisis, Egypt has witnessed a drop in real GDP growth. In 2009, GDP growth dropped to 4.7 percent and is expected to rise only to 5.3 percent in 2010.
3 Yet, this impact of the financial crisis on the Egyptian economic growth is considered mild relative to other parts of the world.
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The relative stability of the economic environment in Egypt has been mainly attributed to the recent economic and financial reforms that were introduced during the year 2003/2004. Among those reforms is a new labor law that was decreed in 2003 (No. 12, 2003 . This law regulates the employee-employer relationship and specifies their rights. The essence of the new law is to provide increased flexibility for private firms in the hiring/firing process, which has been a major bottleneck for the creation of formal employment in the Egyptian labor market, by allowing for an indefinite number of renewals on definite duration contracts and layoffs with severance on indefinite duration contracts. Hence, this law is expected to have led to greater formalization of employment in recent years (see Attia 2009 for a review of recent reforms). Nevertheless, it is likely that the slowdown in economic growth has had a negative impact on labor demand, particularly for youth and women in the private sector. Accordingly, an updated analysis of labor market conditions in Egypt is needed.
Theoretical and Empirical Considerations
Historical evidence has shown that several factors determine how a country's labor market adjusts during an economic downturn. Among those factors are the magnitude of the economic contraction, the sectoral composition of the collapse in aggregate demand, the role of the existing labor market institutions and the nature of the policy response (Verick 2010) . There are three main channels through which firms adjust labor demand in response to an economic shock, which are: working hours, employment and wages. Firms often start by adjusting working hours rather than number of workers, particularly for those workers of rare skills. 5 However, if the economic downturn is sharp, hiring freezes, massive layoffs and partial closures of firms are often observed. This would certainly contribute to higher unemployment rates. In addition to adjusting through working hours and employment size, some firms may reduce wage levels as another channel of minimizing production costs (Cazes et al. 2009; Verick 2010) .
Moreover, research from past crises highlights that gender-specific consequences of economic shocks might also be observed for women and children, particularly in poor countries. Country-evidence has shown that during a recession women may be simultaneously observed increasing their labor force participation (added-worker effect) or withdrawing from the labor force (discouraged-worker effect). These opposite responses do not necessarily represent competing hypotheses, as each response is generally observed among a different segment of the population. The added-worker effect is more likely to be observed among middle-age, married and less educated women from poor households, who entered the labor force to maintain household income. In contrast, the discouraged-worker effect occurs primarily among the young, highly educated, single women working in the services sectors (World Bank 2011). During the Latin America debt crisis, in the early 1980s and late 1990s, the women's labor force rose in Peru, Costa Rica and Argentina (see Cerutti 2000; Francke 1992 ; Leslie et al. 1988 ). However, in South Korea during the 1997 financial crisis, more women than men dropped out of the labor market. This discouragedworker effect was observed among the young women working in clerical and services sector (see Kim and Voos 2007) .
Although multiple studies have empirically investigated the effect of the recent financial crisis on labor market outcomes and dynamics all over the world, very limited research has focused on the Middle East. This paper aims to fill this gap in the empirical literature by investigating the evolution of the labor market in Egypt during the crisis period. However, it is important to emphasize here that the changes observed in the Egyptian labor market during 2007-2009 cannot be solely attributed to the crisis; since, as mentioned above several, other reforms and shocks has been observed during this period. Accordingly, this paper is viewed more as presenting an updated analysis of the labor market conditions in Egypt over the 2007-2009 period. 
Data Sources
This paper makes use of the Egyptian Labor Force Surveys (ELFS) implemented quarterly by the Egyptian Central Agency for Public Mobilization and Statistics (CAPMAS). Data from those surveys have never been rigorously analyzed beyond the production of the standard tables published in the official bulletins.
The ELFS is based on a nationally representative sample of 21,000 households per quarter. They are of fairly standard design, collecting information on demographic characteristics, education, labor force participation, unemployment, and the characteristics of employment including employment status, occupation, economic activity and sector. The ELFS also includes fairly detailed questions on wages that have heretofore not been analyzed or published.
The analysis in this paper focuses only on the working age population (WAP), which includes individuals ages 15-64. The analysis also uses the market definition of the labor force and the broad definitions of unemployment.
6 The market definition of the labor force includes all those who are either engaged in economic activity for purposes of market exchange or seeking such work. A standard definition of unemployment requires that the individual not have worked or been attached to a job during the week prior to the interview, to have desired work and been available for it, and to have actively searched for it during the three months prior to the survey. This group of active searchers is referred to as the active unemployed. In the broad definition used in this paper, the search requirement is loosen to include the discouraged unemployed, i.e. those who are no longer actively searching for a job, among the unemployed besides the active unemployed. Moreover, several dimensions and definitions exist in the labor market literature for informal employment. In this paper an employee is considered informal if he/she is hired with neither the benefits of a legal contract nor social insurance coverage (see Assaad and Roushdy (2007) for more details on measurement issues).
Additionally, the ELFS data allow us to investigate the distribution and development of real monthly earnings of wage and salary workers in Egypt through the period 2007 to 2009. Real monthly wage is calculated as the sum of wages earned in the reference month from one's primary job. For the sake of comparability between the years of the ELFSs, all wages are inflated to 2007 Egyptian pounds using the consumer price index (CPI).
Labor Market Dynamics during 2007-2009 Period
The main objective of this section is to investigate how the Egyptian labor market adjusted during the 2008/2009 financial crisis. This section investigates the overall trends in major labor market aggregates, namely employment, unemployment and labor force participation. For those who are employed, their formality status, sectoral shifts, earnings and hours worked are also examined. Recent studies have shown that the global financial crisis, after brewing for a while, started to show its effects around As shown in Figure 1 , the market labor force in Egypt grew from about 23.6 million in early 2007 to more than 24.8 million by end of 2009, at a growth rate of about 2.2 percent per annum. Table 1 shows that through the 2007-2009 period, labor force participation rate increased by only about 1 percentage point, from around 50 percent to 51 percent. This reflects a slight increase in both males and females participation. Similar to previous crisis evidence, Egyptian women have been observed both increasing their labor force participation as well as withdrawing from the labor force. An added-worker effect has been observed among the older women and those with low education during early 2008 to late 2009. In contrast, some decline in the labor force participation has been observed among young women and those with secondary or higher education, in 2008 and early 2009, who apparently have been discouraged during this labor market hardship period and thus decided to withdraw from the labor market rather than staying unemployed.
According to Assaad and Roushdy (2007) , unemployment notably declined in Egypt during the 1998-2006 period after having risen significantly during the 1988-1998 period. However, Table 2 shows that, according to the broad definition of unemployment and the market definition of labor force, the unemployment rate was unstable during the 2007-2009 period, particularly among females. The unemployment rate remarkably declined in early 2008, relative to the 2007 levels, and then started to increase again since the third quarter of 2008; but was still lower than the 2007 figures. Overall, comparing the pre-and post crisis average rates, it is found that unemployment declined from an average of 10.5 percent during the pre-crisis period to an average of 9.3 percent during the post-crisis period. Older females and females with low education are the two main groups that suffered the brunt of the increase in unemployment rates during 2009. Unemployment rates among these groups more than tripled by the first and second quarter of that year. This sudden increase in these groups' unemployment rates is likely due to the added worker effect highlighted above. Yet, those older and less educated women who decided to join the labor force, to sustain household income, have apparently not succeeded in finding a job and hence have mostly been added to the unemployed group. The minor increase in labor force participation, combined with a mild decline in unemployment, indicates that a limited increase in employment rates must have occurred during the 2007-2009 period. Table 3 shows that the employment to population ratio increased from a pre-crisis average of 45.4 percent to a post-crisis average of only 46 percent. The small increase in the employment ratio has been widespread, affecting both males and females and urban and rural areas; except for females with tertiary education, who have suffered from some decline in their employment ratios since the third quarter of 2008. This once again supports the discouraged-worker effect highlighted above.
Furthermore, Figure 2 demonstrates that during 2007-2009, the growth rates of GDP and employment were relatively stable compared to the substantial decline observed for the real earnings growth and, hence, for the wage bill growth. 7 The real wage bill is defined in this paper as the product of total employment and median real earnings. 
F Figure 4: Average Real Monthly Earnings by Gender
There was no considerable labor shift among sectors of economic activity through the 2007-2009 period, as shown in Figure 5 . Similarly, there has been no evidence of substantial changes in hours worked, overall and among both males and females. Although males witnessed a minor increase in their hours of work, females suffered from some decline in their hours of work; particularly those with no or with some primary education (Table 4 Table 5 shows the trends in formality of employment through the 2007-2009 period. The share of formal jobs within the overall employment did not substantially change during the crisis period. Overall, informal employment represents an average of 53 percent of total employment during the post-crisis period, which constitutes a minor increase from its average share of about 52 percent during the pre-crisis period. This prepost crisis trend of informal employment has been fairly stable, cutting across different education levels, age groups, urban and rural areas, and among both males and females. The table shows that, on average, males and females were almost equally likely to be formally employed during the 2007-2009 period. Formal employment significantly increased by age and education level. Looking at averages across the post-crisis period, the data show that only about 20 percent of working youth were formally employed; compared to 50 percent of young adults (25-44) and 60 percent among mature adults (45-64). Around 29 percent of those with primary or less education had formal jobs during the post crisis period. In contrast, an average of 52 and 85 percent of the secondary and above secondary education workers, respectively, had formal employment. Furthermore, the post-crisis average percent of formal employment is higher among those working in the services sector (75 percent), followed by the industry (45 percent) and agriculture sectors (7 percent).
Who Has Been More Affected during the Financial Crisis?
This section investigates which subgroups of the population have been most vulnerable during the financial crisis. A logistic specification is estimated to separately model the determinants of three labor force states: labor force participation, formality of employment and unemployment, for each of the 12 waves of the ELFSs from [2007] [2008] [2009] . 10 All 12 waves are used in order to pinpoint any potential seasonal effects. In each model, the dependent variable takes the value 1 if the individual, i, is in the labor force (unemployed/working formally) and zero otherwise. Separate models are fitted for males and females. The explanatory variables consist of the individual's age, education level and household urban/rural residence.
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Economic activity is added in the formality of the employment model.
10 The determinants of earning adjustments during the financial crisis are investigated in detail in a separate paper (see Said and Roushdy (2011) ). 11 An important limitation to the choice of the explanatory variables was the availability of the chosen variables in all waves of the ELFS. For instance, household head characteristics and assets were excluded from the analysis, due to missing information in certain waves.
Education is captured by the two dummy variables (no education or primary education is the omitted category): secondary and technical secondary education (referred to as medium education level); and tertiary and above education (referred to as high education level). The economic activities are measured by two dummies (agriculture is the omitted category): industry and services. The regression results are presented in Tables 6 to 11 . All tables show the marginal effects.
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Tables 6, 7 and 8 present the regression results of females' labor force participation, unemployment and formality status, respectively. The female tables show that an additional year of age from the mean increases the likelihood of being active and of being formally employed and it decreases the likelihood of being unemployed. The likelihood of activity, formal employment as well as unemployment increases with education level. Furthermore, females working in the services and industry sector, relative to those working in agriculture, are more likely to be formally employed. As expected, urban females are more likely to be inactive or unemployed than rural females, but at the same time they are more likely to be formally employed. However, the above effects have not been consistent through the period of the study. Among the most striking results is the sudden decrease in the effect of having university education, relative to primary or less education, on the probability of unemployment starting from 2009. Also, the magnitude of the marginal effect of age on unemployment substantially increases starting from the first quarter of 2009. The effect of age and education is investigated further in the following. Similar results have been observed for men in Tables 9, 10 and 11.
To investigate further how different subgroups of the population fared during the crisis, using the results of the regression models, the average predicted probability of the labor force is estimated and plotted for several subgroups by age, gender and education. In the following, the results of the most vulnerable groups during the crisis are discussed. Only statistically significant results are shown.
Figure 6: Predicted probability of unemployment for low educated, urban females by age Among the important changes observed since the onset of the crisis is the substantial increase in the predicted probabilities of unemployment for low educated, young, urban females in 2009, particularly in the second and third quarter of that year. As Figure 6 shows this increase has followed the slight decline that was observed in the first three quarters of 2008, relative to the 2007 levels (see Figure A1 in the Appendix for the confidence intervals of Figure 6 ). In contrast, the predicted probability of unemployment only slightly declined among the young low educated males (those below age 25) through most quarters of 2008 and 2009 (Figure 7 ), yet this decline was only significant in the last quarter of 2009 (see Figure  A2 in the Appendix). Also, unemployment did not significantly change for both males and females with secondary and higher education from 2007-2009. However, the only prominent change observed during the crisis is the significant increase in the predicted probability of unemployment for urban, high educated older females (near and above age 40) since the first quarter of 2009 (Figure 8 and Figure A3 ).
Figure 7: Predicted probability of unemployment for low educated, urban males by age
On the labor force front, no strong crisis-related impact has been observed on the probability of activity among both males and females. The only slightly significant observed change is the deterioration in the predicted probability of activity among females with medium and high education in the third and fourth quarter of 2008, relative to the 2007 level, which disappeared in 2009 ( Figure 9 and Figure A4 ). Accordingly, the stable unemployment rates observed among young skilled women are primarily due to the young women's decision to withdraw from the labor force rather than a stability or an increase in women's employment (see Table 3 ). This agrees with the discouraged-worker effect hypothesis discussed above.
Finally, in line with the above findings, minimal changes have been observed over the crisis period in the predicted probability of formal employment among both males and females of all age groups and education levels.
Figure 8: Predicted probability of unemployment for high educated, urban females by age Figure 9 : Predicted probability of labor force participation for urban female, by age and education
Conclusion and Policy Implications
This study makes use of existing labor force survey data from Egypt to investigate the Egyptian labor market outcomes and dynamics during the world financial crisis of 2008. The results of this paper show that minor labor market adjustments have been observed during this period. The findings support the ongoing consensus of the minimal effect of the financial crisis on the Middle East, compared to other parts of the world (World Bank 2009). Comparing the pre-and post crisis labor market average outcomes, the results show that there has been a mild decline in unemployment, combined with a slight increase in both labor force participation and employment to population ratio. Additionally, minimal changes have been observed for informal employment, hours of work and sectoral composition. However, a sharp decline in real earnings growth has been observed in the second half of 2009.
Despite those minor changes in the overall labor market outcomes, some subgroups of workers have been more vulnerable than others during the crisis. The results of this paper concur with the historical experience, which suggests that young, old, unskilled and female workers are more likely to bear the brunt of an economic downturn.
These results call for continued monitoring of the Egyptian labor market as its economy further adjusts to the aftermath of the financial crisis. Furthermore, the events of the January 25 revolution in Egypt that toppled a 30-year old regime are likely to have a profound impact on labor market structures and outcomes. This makes issues of employment and job quality of particular relevance now more than ever.
In Egypt, as in many Arab countries that have witnessed the most recent episodes of popular revolutions and protests, long-term solutions for the difficult labor market conditions faced by females and youth are urgently need. Such solutions should ultimately lie in improved demand conditions in the private sector, as well as in a deep reform of the education and the skill acquisition systems to improve the quality of the labor force in the private sector. All 12.1 9.9 11.0 10.7 9.7 8.5 8.7 9.0 9.5 9.6 9.5 9.6 Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
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